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1
CONNECTION DEVICE

BACKGROUND OF THE INVENTION

The present invention relates to a connection device, and
more particularly to a connection device configured such that
it can simply and strongly connect and fix a predetermined
body to an attachment target using a principle of lever and
easily release a connected and fixed state.

As a method of connecting a body for the purpose of
connecting a particular body to a particular target, there are
various methods such as a method using a bonding agent, a
method using nails and screws and a method of interposing a
connecting member such as a metal fitting, welding of metal
to metal or to other material, blazing, and the like. However,
since these connecting methods are semi-permanent and
fixed connecting methods, when a connected state is released,
these members are so damaged that they cannot be reused in
any cases.

When components such as houses, furniture, and various
types of structures are semi-permanently integrally con-
nected, the connecting methods described above are optimum
because a connection strength is especially important. How-
ever, the above connecting methods are not suitable for, for
example, a display booth in an exhibition and the like, a
partition of an office, and a commodity display shelf, the
arrangements of which must be appropriately modified and
which must be disassembled and then reassembled in other
place. When, for example, a display booth, which is con-
structed by plywood panels such as plywood, wood braces or
the like, is explained as an example, they are connected to
each other using nails, screws, metal fittings, bonding agents,
and the like. Accordingly, the booth can be actually used only
once and many members constituting the booth are discarded
after use, which is not economical.

From the above point of view, many connection devices
and connection structures, which permit respective members
to be connected, disconnected and disassembled have been
proposed including patent documents shown below.

Patent Document 1: Japanese Patent Application Laid-
Open No. 9-013549

Patent Document 2: Japanese
Open No. 9-151557

Patent Document 3: Japanese
Open No. 2004-204534

Patent Document 4: Japanese
Open No. 2004-116107

Patent Document 5: Japanese
Open No. 2004-270144

Patent Application Laid-
Patent Application Laid-
Patent Application Laid-

Patent Application Laid-

SUMMARY OF THE INVENTION

The invention disclosed in Patent Document 1 is a coupling
device for connecting partition panels and has such a structure
that it is interposed between side portions of two panels
desired to be connected and both the panels can be simply
connected tentatively by manipulating a lever. However, the
invention has a bottleneck in that a connecting member is
large and as high as the vertical length of the panels, a struc-
ture is complex, and further a connection is made tentatively
in any case and a coupling work is additionally required.

The invention disclosed in Patent Document 2 is an inven-
tion relating to a coupling metal fitting for connecting a lon-
gitudinal cross piece of a glass panel to a lateral cross piece
thereof. In the coupling metal fitting, a locking claw of the
coupling metal fitting disposed in the lateral cross piece is
locked into a groove of the longitudinal cross piece and the
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lateral cross piece is fixed to the longitudinal cross piece in
this state. It is assumed that a configuration of the coupling
metal fitting is relatively simple and the longitudinal cross
piece and the lateral cross piece can be assembled very easily.
However, a locking strength of the locking claw to the longi-
tudinal cross piece eventually depends on an elastic force of
an arm abutted against the longitudinal cross piece so as to
push it. Therefore, there are assumed such circumstances that
when the elastic force of the arm is increased to increase the
locking force, the locking claw inserted into a cutout formed
in the longitudinal cross piece comes into pressure contact
with the groove and makes it difficult or impossible to move
the lateral cross piece to a predetermined attachment position.
When the elastic force of the arm is weakened to ease the
movement on the contrary, the locking strength of the locking
claw is reduced. Thus, the invention has antinomy.

The inventions disclosed in Patent Documents 3 and 4
relate to coupling of partition panels like Patent Document 1
and relate to a device for coupling the panels. It is assumed
that a coupler proposed in the inventions can increase a cou-
pling strength as a coupler for coupling predetermined panels.
However, the coupler has many complex components and
does not have versatility because it is dedicated for coupling
of only panels.

The invention disclosed in Patent Document 5 has such a
configuration that screwing portions of a bolt are previously
formed in panels, and the panels are connected by the bolts.
Although Patent Document 5 is most simply configured in
Patent Documents described above, it is naturally inferior in
workability because many bolts are screwed one by one.

In general, conventional techniques including Patent
Documents described above have problems in that they lack
versatility, are used for specific targets without taking versa-
tility into consideration at all, have a complex structure, and
are disadvantageous in a connecting strength.

The present invention provides a highly versatile connec-
tion device characterized in that it has a simple structure and
a high connecting strength which can be adjusted when nec-
essary and further can optionally set an attachment position to
a target to be attached.

That is, the invention is a connection device fixing device
(hereinafter, simply called “connection device” including the
following embodiments) configured to detachably connect
two members to be connected to each other (hereinafter,
called “connection target member” including the following
embodiments) using a principle of lever. The invention is a
connection device characterized in that a connection device
main body is formed of two lever members located in con-
frontation with each other, power application portions, ful-
crum portions, and operating point portions are formed in the
lever members integrally therewith, a means for locking the
power application portion sides to one of two connection
target members is disposed, means locked to the other con-
nection target member are disposed in the operating point
portions, both the lever members are configured to swing
about the fulcrum portions, drive means are disposed in the
confronting power application portions of the two lever mem-
bers to cause both the power application portions to approach
each other or separate from each other, and both the connec-
tion target members are caused to approach each other and
fixed by causing the power application portions to approach
each other or separate from each other by the drive means.

Since the invention is configured to connect two connec-
tion target members by the principle of lever, when the drive
means disposed in the power application portions of two lever
members are composed of screws, the operating point por-
tions execute a swing motion to cause both the connection
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target members to approach each other by screwing or return-
ing the screws. As a result, both the connection target mem-
bers are located very close to each other and strongly fixed to
each other.

When the drive means executes an inverse motion, the
fixed state of both the connection target members can be
easily released, and the connection target members are not
subjected to any damage unlike a case that a connection
means such as a nail or a screw is used. Therefore, the con-
nection target members can be used repeatedly.

Since the connection device is very simply configured basi-
cally using a pair of the lever members or using a different
fulcrum member constituting a fulcrum portion in addition to
the lever members, it can be formed compact in its entirety
and can be provided at a low price.

Further, when the drive means, which causes the pair of
lever members to approach each other and separate from each
other, is composed of the screw, not only is a configuration
simplified but also the approaching and separating state of the
confronting power application portions can be easily and
delicately adjusted by the screw. As a result, the fixed state of
the connection target members can be easily and delicately
adjusted.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a view showing an operation principle of a con-
figuration example of a connection device according to the
invention.

FIG. 2 is a perspective view of a connection device show-
ing a first embodiment of the invention.

FIG. 3A is a perspective view showing a disposition rela-
tion between two connection target members and the connec-
tion device using the connection device shown in FIG. 1, FI1G.
3B is a sectional view taken along the line A-A of FIG. 3A,
and FIG. 3C is a sectional view showing a modification of a
configuration shown in FIG. 3B.

FIG. 4 is a sectional view showing a state that the two
connection target members are connected using the connec-
tion device shown in FIG. 2 before a state that both the
connection target members are connected and fixed.

FIG. 5 is a sectional view showing a state that the two
connection target members are connected using the connec-
tion device shown in FIG. 2 and is a view showing a state both
the connection target members are connected and fixed.

FIG. 6 is a perspective view of a connection device show-
ing a second embodiment of the invention.

FIG. 7A is a partial sectional view of the connection device
shown in FIG. 6 in a state before two connection target mem-
bers are connected and fixed using the connection device,
FIG. 7B is a partial sectional view of the connection device
showing a connected and fixed state, and FIG. 7C is a partial
view of a lever showing a configuration of a cam portion of the
lever.

FIGS. 8A and 8B show a third embodiment of the inven-
tion, wherein FIG. 8A is a partly broken side view of a
connection device showing a state before connection target
members are connected and fixed, and FIG. 8B is a partly
broken side view ofthe connection device showing a state that
the connection target members are connected and fixed.

DETAILED DESCRIPTION OF THE DRAWINGS

A connection device has a pair of lever members, a fulcrum
member made by integrating fulcrum portions of the lever
members for causing the fulcrum portions to act as a fulcrum,
and a means for fixing a connection device main body to one
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of connection target members with respect to the fulcrum
member. These members are formed of a metal material such
as iron so that they are made less expensive while keeping a
high strength.

Next, an operation principle of the connection device
according to the invention will be explained with reference to
FIG. 1 and subsequently specific configurations of the inven-
tion will be shown as embodiments based on the operation
principle.

In FIG. 1, a connection device 1 is composed of two lever
members 2A and 2B having a symmetrical shape. Reference
numerals 2Aa and 2Ba denote power application portions
constituting power points of the lever members 2A, 2B, the
lower portions of the lever members 2A, 2B constitute slope
portions 2Aa', 2Ba' by being bent so as to approach each
other, and the both power application portions 2Aa, 2Ba are
abutted with each other and the abutted portion constitutes a
fulcrum portion F. Although FIG. 1 does not show a specific
configuration of the invention because it shows only a concept
of the invention, an appropriate means may be employed as
the fulcrum portion F. That is, the fulcrum portion F may be
configured as, for example, a hinge structure or a different
member may be used as shown in an embodiment described
later.

The lever members 2A, 2B are reversely bent externally
again, respectively using the fulcrum F as a start point so that
they are separated from each other and constitute operating
point portions 2Ab, 2Bb. Further, the extreme ends of the
operating point portions 2Ab, 2Bb are configured as locking
portions 2Ab', 2Bb' which directly operate as the operating
point portions by being locked to an opponent connection
target member.

In the above configuration, the power application portions
2A, 2B and the fulcrum portion F of the connection device 1
are connected to one of connection target members, i.e., a
connection target member OB1 by a means shown in the
embodiments described later, and the locking portions 2Ab',
2Bb' of the operating point portions 2Ab, 2Bb are locked to
the other connection target member OB2.

In this state, the power application portions of both the
lever members 2A, 2B are operated by a drive means (shown
by specific examples of the embodiments) so as to approach
each other. The approach operation acts on the power appli-
cation portions as a rotating motion P1 around the fulcrum
portion F and a force P1 resulting from the rotating motion is
converted to a force P2 which is generated by an operation for
moving the locking portions 2Ab, 2Bb upward at the fulcrum
F. As a result, the connection target member OB2 acts as a
force P35 for causing the connection target member OB2 to
approach the connection target member OB1 to which the
connection device 1 is fixed. When the force P35 is viewed
from the connection target member OB1 side, it acts as a force
P3a which causes the connection target member OB1 to
approach the connection target member OB2. The confront-
ing forces P3a, P35 act as forces for causing both the connec-
tion target members OB1, OB2 to come into pressure contact
with each other. As a result, the connection target members
OB1, OB2 are fixed to each other by the pressure contact
force.

The confronting forces P3a, P35 are adjusted by appropri-
ately adjusting a degree of approach of the power application
portions 2Aa, 2Ba of the lever members 2A, 2B by adjusting
the drive means so that both the connection target members
OB1, OB2 can be connected and fixed to each other by a
desired connection strength. Further, when both the power
application portions 2Aa, 2Ba are separated from each other
more than a predetermined distance by the drive means, the
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pressure contact state of the locking portions 2Ab', 2Bb' to the
connection target member OB2 is released. As a result, the
forces P1a, P34 are eliminated and the connected state of both
the connection target members OB1, OB2 is released.
Further, it is also possible to configure the connection
device such that when the lever members 2A, 2B extend to an
opponent lever member side through the fulcrum F unlike the
above configuration, i.e., when both the lever members 2A,
2B are caused to intersect with each other through the fulcrum
F, the force P2 is generated to the locking portions 2Ab' 2Bb'
by executing an operation for separating the power applica-
tion portions 2Aa, 2Ba from each other, and when the power
application portions 2Aa, 2Ba are caused to approach each
other inversely, the force P2 is eliminated. The configuration
will be also specifically explained using the embodiments.

Embodiment 1

FIG. 2 shows a first embodiment of the invention. Note that
the same portions as those shown in FIG. 1 are denoted by the
same reference numerals.

Lever members 2A, 2B constituting an illustrated connec-
tion device 1 are composed of a metal such as steel or alumi-
num, or may be composed of a material other than the metal
such as plastic as long as it has the same strength as the metal.

As shown also in FIG. 1, the lever members 2A, 2B reach
bent portions, which constitute a fulcrum portion F, through
confronting power application portions 2Aa, 2Ba and slope
portions 2Aa', 2Ba' where both the power application portions
2Aa, 2Ba are located close to each other. Reference numeral
3 denotes a member for constituting the fulcrum F (hereinat-
ter, called “fulcrum member”). As shown in FIG. 2, the ful-
crum member 3 is a plate member in which a long hole 3a is
formed at a center in a longitudinal direction so that the bent
portions, where the lever members 2A, 2B are abutted with
each other, are located in the long hole 3a. That is, the two
lever members 2A, 2B are integrated by the fulcrum member
3 and configured as the one connection device 1.

The lever members 2A, 2B of the connection device 1
integrated by the fulcrum member 3 constitute a fulcrum F by
the fulcrum member 3 while the lever members 2A, 2B can
swing using an inserting portion of the long hole 3a as the
fulcrum. Reference numerals 35 denote screw insertion holes
formed in both the ends of the fulcrum member 3, attachment
screws 4 are inserted through the screw insertion holes 36 and
screwed into a connection target member OB1 (refer to FIG.
1) to thereby fix the connection device 1 to the connection
target member OB1. That is, the fulcrum member 3 also has
a function of fixing the connection device 1 to a predeter-
mined target in addition to the function of constituting the
fulcrum F of the connection device 1.

Next, a screw hole is formed in one of both the lever
members 2A, 2B. In the illustrated configuration, the screw
hole 2Ac is formed in the lever member 2A. Further, a screw
insertion hole 2Bd, into which a screw 5 that is screwed into
the screw hole 2Ac is inserted, is formed in the lever member
2B at a position confronting the screw hole 2Ac. With this
configuration, when the screw 5, which is to be inserted into
the screw insertion hole 2Bd and screwed into the screw hole
2Ac, is rotated in a screwing direction, the power application
portions 2Aa, 2Ba of both the lever members 2A, 2B
approach each other. With this operation, locking members
2Ab' 2Bb' of the lever members 2A, 2B generate a force P2
which rotates upward through the fulcrum F composed of the
fulcrum member 3 (refer to FIG. 1). As a result, a connection
target member OB2, to which the locking members 2Ab' 2Bb'
are locked, is strongly connected and fixed to the connection
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target member OB1 to which the connection device 1 is fixed.
More specifically, in the illustrated configuration, the screw 5
and the screw hole 2Ac into which the screw 5 is screwed are
configured as a drive means for causing the lever members
2A, 2B to approach each other and separate from each other.

Note that since the approaching and separating operations
of’both the lever members 2A, 2B are swing operations which
draw arcs about the fulcrum F, the screw 5 that is screwed into
the lever member 2A is also displaced by the swing opera-
tions. Accordingly, the screw insertion hole 2Bd has an inside
diameter formed larger than the outside diameter of the screw
5 to allow the screw 5 to be displaced.

FIG. 3 specifically shows a state that the connection target
members OB1 and OB2 are connected and fixed to each other
using the connection device 1.

When both the connection target members OB1 and OB2
are connected and fixed to each other, a connecting and fixing
work is executed in a sequence of attaching the connection
device 1 to the connection target member OB1 first, and
subsequently connecting and fixing the connection target
member OB2 to the connection target member OB1 through
the connection device 1 fixed to the connection target member
OBL1.

First, a state that the connection device 1 is attached to the
connection target member OB1 will be explained.

The connection device 1 is inserted into the connection
target member OB in a state that the screw 5 is removed
therefrom sequentially from the extreme ends of the power
application portions 2Aa, 2Ba of the lever members 2A, 2B
until the fulcrum member 3 of the connection device 1 is
abutted against a lower edge OB1a of the connection target
member OB1. Two screw holes OB15, OB15 are opened to
the lower edge OB1a of the connection target member OB1
while the two screw insertion holes 35, 35 of the fulcrum
member 3 are opened at positions corresponding to the screw
holes OB15, OB15h. When the screws 4, 4 are screwed into the
screw holes OB15, OB15 through the screw insertion holes
3b, 3b of the fulcrum member 3, the connection device 1 is
fixed to the connection target member OB1 in its entirety
through the fulcrum member 3.

Further, an opening OBlc is formed in the connection
target member OB1 at a position corresponding to the screw
hole 2Ac and the screw insertion hole 2Bd of the connection
device 1 when the connection device 1 is fixed to the connec-
tion target member OB1. When the connection device 1 is
fixed to the connection target member OB1, a state that the
connection target member OB2 can be attached can be
obtained by screwing the screw 5 to the screw hole 2Ac ofthe
lever member 2A through the opening OB1c¢ and the screw
insertion hole 2Bd of the lever member 2B on the connection
device 1 side.

In contrast, a to-be-locked portion OB2a, to which the
locking portions 2Ab' 2Bb' of the connection device 1 are
locked, is formed in the connection target member OB2 (refer
to FIG. 3B). Further, the screw 5 is previously loosened on the
connection device 1 side so that the locking portions 2Ab'
2Bb' can be inserted into the to-be-locked portion OB2a. In
this state, the locking portions 2Ab' 2Bb' are located in the
to-be-locked portion OB2a of the connection target member
OB2, and the connection target member OB2 is engaged with
the connection device 1.

In this engaged state, the connection target member OB2 is
swung to a predetermined position with respect to the con-
nection target member OB1, and when the connection target
member OB2 has been positioned, the screw 5 is caused to
gradually approach the power application portions 2Aa, 2Ba
of'the lever members 2A, 2B through the opening OB1c ofthe
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connection target member OB1. The force P2 shown in FIG.
1 is generated to the engaging portions 2Ab' 2Bb' of the
connection device 1 by the approach operation, the engaging
portions 2Ab' 2Bb' are strongly in contact with the to-be-
locked portion OB2a of the connection target member OB2,
and both the connection target members OB1 and OB2 are
strongly connected and fixed to each other by the forces Pla
and P35 shown in FIG. 1. Further, when an operation opposite
to the operation described above is executed, both the con-
nection target members OB1 and OB2 are easily released
from the connected and fixed state without being subjected to
any damage and can be returned to respective members.

Further, as a matter of course, when one of the connection
target members is configured such that the connection device
1 can be attached thereto and the screw 5 can be manipulated,
and the other connection target member has an engaging
portion formed thereto with which the locking portions 2Ab'
2Bb' of the connection device 1 are engaged, the shapes of the
respective connection target members are not limited to the
illustrated sash-shape, and any arbitrary shape can be selected
according to a way of use.

Further, as shown in FIG. 30, even if the to-be-locked
portion OB2a is not formed in the connection target member
OB2, when a to-be-locked member 6 having a to-be-locked
portion is attached to the connection target member OB2 by a
fixing means such as a screw 7, the connection target member
OB2 can be attached to the connection target member OB1
through the to-be-locked member 6. Further, when a member,
which can manipulate the screw 5 and fix the connection
device 1, is configured independently of the connection target
member OB1 so that this member can be attached to the
connection target member OB1, both the connection target
members OB1 and OB2 can be connected to each other with-
out providing the connection target member OB1 itself with
special processing for attaching and operating the connection
device 1 like the connection target member OB2.

FIGS. 4 and 5 specifically show a connected state of both
the connection target members OB1 and OB2 in the configu-
ration shown in FIG. 3, wherein FIG. 4 shows a state that the
connection target member OB1 is not fixed to the connection
target member OB2 and the positions thereof can be mutually
changed, and FIG. 5 shows a state that the connection target
member OB1 is strongly fixed to the connection target mem-
ber OB2 at a predetermined position.

First, in FIG. 4, the screw 5 is loosened and thus the power
application portions 2Aa, 2Ba of the lever members 2A, 2B of
the connection device 1 are separated from each other. As a
result, the locking portions 2Ab', 2Bb' of the operating point
portions 2Ab, 2Bb do not come into pressure contact with the
to-be-locked portion OB2a of the connection target member
OB2, and the connection target members OB1 and OB2 can
relatively move in a longitudinal direction of the connection
target member OB2 (in the illustrated case, in a depth direc-
tion of the connection target member OB2).

When the relative positions of the connection target mem-
bers OB1 and OB2 are determined, the screw 5 is tightened by
a driver through the opening OB1c of the connection target
member OB1, and the power application portions 2Aa, 2Ba of
the lever members 2A, 2B are caused to approach each other
as shown in FIG. 5. With this operation, the locking portions
2Ab', 2Bb' are caused to strongly come into pressure contact
with the to-be-locked portion OB2a of the connection target
member OB2 by generating the force P2 to the locking por-
tions 2Ab', 2Bb' through the fulcrum F to thereby generate
forces P3a, P35 to both the connection target members OB1
and OB so that both of them are strongly connected and fixed
to each other.
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Embodiment 2

FIGS. 6 to 7C show a second embodiment.

The embodiment has a main feature in that a drive means,
which causes lever members 2A and 2B to approach each
other and separate from each other, is configured differently
from the configuration of the above embodiment.

Reference numeral 8 denotes a pin (hereinafter, called
“drive pin”) disposed in the lever members 2A and 2B to drive
them, and one end of the drive pin 8 is configured as a pin head
8a locked to the lever member 2A side. In contrast, a pin
insertion hole 2Be having the same configuration as that of
the screw insertion hole 2Bd is formed in the lever member
2B. A shaft 9, which is inserted into the pin 8 orthogonal
thereto, is disposed in the portion of the pin 8 projecting to the
outside of the lever member 2B from the pin insertion hole
2Be, and a lever 10 is attached to the shaft 9 so that the lever
10 can rotate about the shaft 9.

A cam portion 10q is formed in a portion of the lever 10 in
contact with the lever member 2B. The shaft 9 is inserted into
the cam portion 10a eccentrically to the cam portion 10a.
Specifically, a distance W2 from the axial center of the shaft
9 to the lever member 2B when the lever 10 is in a raised state
(state of FIG. 7B) is set larger than a distance W1 from the
axial center of the shaft 9 to the lever member 2B when the
lever 10 is in a horizontal state (state of FIG. 7A) (refer to FIG.
70).

In the lever members 2A, 23 constituting a connection
device 1 in the embodiment, bent portions, which constitute a
fulcrum portion F, of the lever members 2A, 2B are inserted
into a long hole OB1d formed in a connection target member
OB1. However, it is also possible to integrally configure the
connection device 1 previously using the fulcrum member 3
in the embodiment 1 and to fix a fulcrum member 3 to the
connection target member OB1 to thereby indirectly attach
the connection device 1 through the fulcrum member 3 in
addition to the configuration for directly inserting the lever
members 2A, 2B into the connection target member OB1.

Next, an example of use of the connection device 1 of the
embodiment will be explained.

In FIG. 6, an opening 11 is formed in a connection target
member OB2 as one of connect target members. The opening
11A has formed therein a wide portion 11a, which has a width
through which locking portions 2Ab', 2Bb' of the connection
device 1 extending right and left can pass as they are, and a
narrow portion 116 which is continuous to the wide portion
11a and has a width narrower than the width of the extending
locking portions 2Ab', 2Bb' of the connection device 1.

When both the connection target members OB1 and OB2
are connected to each other, the extending locking portions
2Ab', 2BDb' of the connection device 1 are first disposed in the
back side of the connection target member OB2 through the
wide portion 11a of the opening 11 by falling the lever 10 in
a horizontal direction, and the entire connection device 1 is
moved to the narrow portion 115 side in this state. With this
operation, when the locking portions 2Ab', 2Bb' of the con-
nection device 1 reach the narrow portion 115, they extend to
the back side of the connection target member OB2 as shown
in FIG. 7A.

When the lever 10 is raised at the position of FIG. 7A as
shown in FIG. 7B, the distance from the shaft 9 of the can
portion 10a of the lever 10 to the contact portion of the lever
member 25 changes from W1 to W2. Since W1<W?2 in the
cam portion 10a, both the connection target members OB1
and OB2 approach each other through the pin 8 by a distance
corresponding to a length W2-W1. With this operation, a
force P2 is generated to the locking portions 2Ab', 2Bb'
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locked to the connection target member OB2 so that both the
connection target members OB1 and OB2 are connected and
fixed to each other. Further, when the lever 10 is returned to
the position of FIG. 7A inversely, both the connection target
members OB1 and OB2 are released from the connected and
fixed state. That is, in the embodiment, the connection target
members can be connected and disconnected by one touch by
manipulating only the lever 10.

Although connection and disconnection can be executed
by one touch in the embodiment, the approaching and sepa-
rating distance of the lever members 2A, 2B is fixed to
W2-W1. Accordingly, when both the lever members 2A, 2B
are formed of a material which is hardly elastically deformed,
there is a possibility that the connection target members OB1,
OB2 or the pin 8, the shaft9, and the lever 10 which are a drive
means of the lever members are damaged because a fixing
strength is too large. On the contrary, there arises a case that
a connected state is too loose due to a difference in the shape
such as a thickness of the locking portions of the connection
target members. In view of the above points, it is preferable to
generate an appropriate pressure contact force P2 by compos-
ing at least one of the lever members 2A, 2B of an elastically
deformable material so that the connection target members
are elastically deformed even if the approaching and separat-
ing distance of both the lever members 2A, 2B is fixed.

Further, a spring may be interposed between the lever
members 2A and 2B so that a separating operation of both the
lever members 2A, 2B can be smoothly executed by an elastic
force of the spring when the lever 10 is fallen in the horizontal
direction.

Embodiment 3

FIGS. 8A and 8B show a third embodiment of the inven-
tion.

In the embodiment, a combination of the lever members
2A, 2B and a configuration of a drive means of both the lever
members 2A, 2B are mainly different from those of the
embodiments described above.

First, both the lever members 2A, 2B intersect with each
other in a fulcrum portion F by a hinge structure or the like,
and a locking portion 2Ab' of the lever member 2A is located
below the lever member 2B and a locking portion 2Bb' of the
lever member 2B is located below the lever member 2A.
Therefore, a force P2 is generated in the locking portions
2Ab', 2Bb' by separating power application portions 2Aa,
2Ba of both the lever members from each other (state of FIG.
8B) and is eliminated by causing both the power application
portions 2Aa, 2Ba to approach each other on the contrary
(state of FIG. 8A).

Note that although the drive means of the embodiments 1
and 2 can be used as it is as a drive means for executing the
approaching/separating operation of the lever members 2A,
2B, the embodiment 3 shows a third drive means.

A screw hole 2Be, to which a screw 5 is screwed, is formed
in one of the lever members 2A and 2B (the lever member 2B
in an illustrated configuration), and the extreme end of the
screw 5 is abutted against the inner surface of the lever mem-
ber 2A confronting the lever member 2B. As a result, the
power application portions 2Aa, 2Ba of the lever members 2A
and 2B are separated from each other by screwing the screw
5, a force P2 is generated in 2Ab', 2Bb' as shown in FIG. 8B,
and both the connection target members OB1 and OB2 are
connected and fixed to each other. On the contrary, a state of
FIG. 8A is obtained by returning the screw 5 so that the
connected state of both the connection target members OB1,
OB32 is released.
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Since displacement of the screw 5 caused by the approach-
ing/separating operation of both the lever members 2A, 2B is
absorbed by displacement of the contact position of the
extreme end of the screw 5 because the extreme end of the
screw 5 screwed to the lever member 2B is only abutted
against the lever member 2A, it is not necessary to pay a
special design consideration to the displacement of the screw
5.

Since a special drive source is not necessary for the
approaching/separating operation of the lever members 2A,
2B, the force P2 is simply eliminated. Since the force P2 is not
applied, both the connection target members OB1, OB2 can
be naturally separated from each other. However, when a
drive means such as atension spring is interposed between the
lever members 2A and 2B, the power application portions
2Aa, 2Ba of the lever members 2A and 2B can securely
execute the approaching operation according to the screw 5
being returned.

The fulcrum portion F is disposed and fixed to the connec-
tion target member OB1 side by passing through an opening
formed in the connection target member OB1 side also in the
present embodiment like the embodiment 2. However, it is
naturally possible to fix the connection device 1 to the con-
nection target member OB1 using the fulcrum member 3.

The invention can be realized regardless of a size of the
connection device as long as one of connection target mem-
bers has a means for fixing the connection device and the
other connection target member has a to-be-locked portion to
which the locking portion of the connection device is locked.
Accordingly, a small connection device can be used in home
or as an angle of a commodity display shelf, and a large
connection device can be used as a material for constituting
an angle of a construction.

When, for example, the connection device is used as a
material for assembling a scaffold used when a building is
constructed or torn down, the scaffold can be reassembled in
anext site by disassembling angles when a building or tearing
down work is finished. Further, when a rail-like member
having to-be-locked portions is disposed on a ceiling and
other members are appropriately attached to the member
using the connection devices at predetermined positions in a
lengthwise direction of the member, a layout of, for example,
light fittings can be easily and appropriately changed in a sale
and the like of the light fittings. Accordingly, the connection
device has various ways of use.

The invention claimed is:

1. A connection device in combination with two adjacently
disposed connection target members for detachably connect-
ing and fixing the two adjacently disposed connection target
members together, comprising

a connection device main body comprised of a pair of lever

members configured swingably about a fulcrum,

each one lever member consisting of, consecutively,

a flat upright power application portion extending along
a first straight line from a first end of said one lever
member,

a flat sloped portion continuous with the power applica-
tion portion and extending along a second straight
line, directly and angularly from an end of the power
application portion, whereby the respective sloped
portions extend toward each other,

a flat operating portion continuous from the flat sloped
portion and extending along a third straight line,
directly and angularly from an end of the flat sloped
portion, wherein a junction of the flat sloped portion
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and the flat operating portion is a fulcrum point at
which the lever members are in contact with each
other, and
a flat, locking portion continuous from an end of the
operating portion, and extending along a fourth
straight line, directly and angularly from said end of
the operating portion to a second end of the lever
member,
drive means entirely at the power application portions for
causing the power application portions to execute
motion in which the power application portions
approach each other and separate from each other over a
fixed distance,
the operating portions extending through respective mutu-
ally aligned openings in the connection target members,
the locking portions substantially flatly abutting against a
portion of an outermost peripheral surface of a first of the
connection target members so as to releasably lock a
portion of an opposing outermost peripheral surface of
the first connection target member to a second of the
connection target members disposed adjacently to the
first connection target member,
the distance between the outermost peripheral surface and
the opposing outermost peripheral surface of the first
connection target member being an entire width of the
first connection target member,
whereby portions of the two connection target members
defining horizontal surfaces are horizontally disposed
directly adjacent each other and are locked together
when the power application portions approach each
other and unlocked from each other when the power
application portions separate from each other upon
operation of the drive means and
whereupon as the power application portions approach
each other the locking portions are substantially flatly
abutted against the outermost peripheral surface of the
first connection target member so as to lock the adja-
cently disposed connection target members together,
the drive means driving the power application portions
about the fulcrum of the connection device, formed by
the fulcrum points in contact with each other, for moving
the locking portions upwardly against the outermost
peripheral surface of the first connection member so as
to cause an application of force from the locking por-
tions that is directed in the same direction and toward
each of the connection target members upon locking of
the connection target members together and a release of
the application of force upon unlocking of the connec-
tion target members.
2. The connection device according to claim 1, wherein
each of the operating portions is angled inversely relative to
the slope portion so that the operating portions diverge from
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each other, a bent portion thereby formed between the slope
portion and the operating portion forming the fulcrum point
of each of the lever members.

3. The connection device according to claim 2, further
comprising a plate member in which an elongated hole is
formed, the bent portions of the lever members being dis-
posed in the elongated hole, and wherein a means for fixing
the connection device main body to one of the connection
target members comprises fixing means for fixing the plate
member to said one of the connection target members.

4. The connection device according to claim 1, wherein the
drive means comprises:

a screw hole formed in the power application portion of one

of the lever members,

a screw and

a screw insertion hole, through which the screw is inserted,
is formed in the power application portion of the other
lever member at a position opposing the screw hole, the
screw being screwed into the screw hole through the
screw insertion hole.

5. The connection device according to claim 1, wherein the

drive means comprises:

a drive pin passing through the power application portion
of each of the lever members, the drive pin at a distal end
portion thereof being fixed to the power application por-
tion of one of the lever members and having a proximal
end portion projecting from the power application por-
tion of the other lever member,

a lever which is rotatable about a shaft connected to the
proximal end portion of the drive pin and an axis of
rotation of the lever being orthogonal to a longitudinal
axis of the drive pin, and

a cam is formed on a distal end of the lever, the cam
abutting against an outside surface of the power appli-
cation portion of said other lever member for causing the
power application portions to approach and separate
from each other, the cam comprising a first distance and
a second distance, respectively, a distance difference
between said second distance and said first distance
defining the fixed distance throughout which the power
application portions approach and separate from each
other.

6. The connection device according to claim 5, wherein at
least one of the lever members comprises an elastically
deformable material.

7. The connection device according to claim 1, wherein the
drive means comprises a screw hole formed in the power
application portion of one of the lever members and a screw
screwed into the screw hole and having a distal end abutting
against the power application portion of the other lever mem-
ber.



